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ABSTRACT 
 
 
 
A series of new silver(I)- and palladium(II)-N-heterocyclic carbene 
complexes of 1-benzyl-3-ethylbenzimidazolium iodide, 1-benzyl-3-(2’-
nitrilebenzyl)benzimidazole bromide, 1-benzyl-3-(2’-methyl)propylbenzimidazolium 
bromide, 1-benzyl-(3’-methyl)butylbenzimidazolium bromide, 1-benzyl-3-
hexylbenzimidazolium bromide were successfully synthesized. The respective N-
heterocyclic carbene (NHC) precursors were prepared by the reaction of 1-
benzylbenzimidazole with ethyl iodide, 2-bromomethylbenzonitrile, 2-
methylpropylbromide, 3-methylbutyl bromide, and n-hexyl bromide in dioxane at 
C90  . Further, these halide salts were converted into their hexafluorophosphate 
counterparts by the salt metathesis reaction using KPF6 in methanol. Bis-NHC 
silver(I) complexes having hexafluorophosphate counterion were yielded (48.4-
67.2%) by the reaction of NHC precursors with silver(I) oxide in 
acetonitrile/methanol at room temperature. Subsequent reactions of the silver(I) 
hexafluorophosphate complexes with [PdCl2(CNCH3)2] in 
dichloromethane/methanol afforded the bis-NHC palladium(II) complexes in good 
yield (48.3-76.4%) via carbene transfer method. All new complexes were fully 
characterized by various techniques such as CHN analysis, single crystal X-ray 
diffraction and spectroscopic methods such as FTIR and 
1
H and 
13
C NMR. 
Additionally, in case of silver(I) complex, the bis-[1-benzyl-3-(2’-
nitrilebenzyl)benzimidazole] silver(I) hexafluorophosphate was characterized by 
single crystal X-ray diffraction technique. Preliminary catalytic studies show that the 
nitrile-functionalized palladium(II)-NHC complex is highly active in the oxidation of 
1-octene as well as styrene in aqueous hydrogen peroxide as oxidizing agent at 
C70  . All the palladium(II) complexes oxidized both the aforementioned olefins 
efficiently to their corresponding oxidized products with 47 to 58% conversions. 
However, selectivity towards epoxy products was relatively low in the range of 7-
10%. Major product in the oxidation of 1-octene was the 1,2-octanediol, while 2-
octanone is the minor product. 
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ABSTRAK 
 
 
 
 
Suatu siri kompleks karbena N-heterosiklik baru argentum(I) dan 
paladium(II) dengan 1-benzil-3-etilbenzimidazolium iodida, 1-benzil-3-(2’-
nitrilbenzil)benzimidazol bromida, 1-benzil-3-(2’-metil)propilbenzimidazolium 
bromida, 1-benzil-3-(2’-metil)butilbenzimidazolium bromida, dan 1-benzil-3-
heksilbenzimidazolium bromida telah berjaya disintesis. Bahan pemula bagi karbena 
-heterosiklik (NHC) masing-masing telah disediakan melalui tindak balas 1-
benzilbenzimidazol dengan etiliodida, 2-bromometilbenzonitril, 2-
metilpropilbromida, 2-metilbutil bromida, dan n-heksilbromida, dalam dioksana pada 
C90  . Selanjutnya, garam halida tersebut telah diubah kepada heksafluorofosfat 
sepadan melalui tindak balas metatesis garam menggunakan KPF6 dalam metanol. 
Kompleks bis-NHC argentum(I) yang mengandungi ion lawan heksafluorofosfat 
telah dihasilkan (48.4-76.4%) dalam tindak balas antara bahan pemula NHC dengan 
argentum(I) oksida dalam asetonitril/metanol pada suhu bilik. Tindak balas kompleks 
argentum(I) heksafluorofosfat yang berikutnya dengan [PdCl2(CNCH3)2] dalam 
diklorometana/metanol telah menghasilkan kompleks bis-NHC paladium(II) melalui 
kaedah pemindahan karbena. Kesemua kompleks baharu telah dicirikan dengan  
pelbagai teknik seperti analisis CHN, pembelauan sinar-X hablur tunggal dan kaedah 
spektroskopi FTIR, dan 
1
H dan 
13
C NMR. Tambahan lagi, bagi kompleks 
argentum(I), pencirian melalui pembelauan sinar-X hablur tunggal telah dilakukan 
terhadap bis-[1-benzil-3-(2’-nitrilbenzil) benzimidazol argentum(I) heksafluorofosfat. 
Kajian awal pemangkinan mendapati kompleks paladium(II)-NHC berfungsikan 
nitril menunjukkan keaktifan yang tinggi dalam pengoksidaan 1-oktena dan stirena 
dengan hidrogen peroksida akueus sebagai agen pengoksidaan pada C70  . Kesemua 
kompleks paladium(II) mengoksidakan masing-masing olefin kepada produk oksida 
yang sepadan dengan penukaran 47 hingga 58%. Walau bagaimanapun, kepilihan 
terhadap hasil epoksi secara relatifnya adalah rendah iaitu dalam julat 7-10%. Produk 
utama bagi pengoksidaan 1-oktena ialah 1,2-oktanadiol, sementara hasil minor pula 
adalah 2-oktanon. 
